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(54) VENTILATOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact 
ventilator at a low cost capable of using a cooling and 
heating system as for efficiently humidifying or 
dehumidifying and increasing the degree of freedoms of 
disposing components by reducing a number of 
components. 

SOLUTION: A refrigerating cycle is constituted by 
alternately forming an air supply route S and an exhaust 
route E shut off from each other by a partition wall 59 in 
one unit; and sequentially connecting a compressor 60, a 
first heat exchanger 42, a throttle unit 66 and a second 
heat exchanger 56. The first and second exchangers 42 
and 56 are respectively mounted in the supply and 
exhaust routes S and E, and the compressor 60 and the 
throttle unit 66 are mounted out of the routes S and E. 
Further, the exchangers 42 and 56 are respectively 
operated as an evaporator and a condenser, the 
condenser is cooled with the indoor air, and 
simultaneously outdoor air is cooled by the evaporator 
and guided to a room. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]While forming an air supply course which supplies air to the interior of a room in 
outdoor air in one unit, and an exhaust air course which is intercepted by this air supply course 
and septum and discharges indoor air to outdoor, Connect the second heat exchanger with a 
compressor, the first heat exchanger, and an collimator one by one, and a refrigerating cycle is 
constituted, While attaching the above-mentioned first and the second heat exchanger in the 
above-mentioned air supply and an exhaust air course, respectively, A ventilator cools outdoor 
air with an evaporator and it was made to lead indoors while attaching the above-mentioned 
compressor and the above-mentioned collimator out of the above-mentioned air supply and an 
exhaust air course, operating the above-mentioned first and the second heat exchanger as an 
evaporator and a condenser, respectively and cooling a condenser by indoor air. 
[Claim 2]Provide a four-way valve in the above-mentioned refrigerating cycle besides the 
above-mentioned air supply and an exhaust air course, switch this four-way valve, and the 
above-mentioned first and the second heat exchanger are operated as a condenser and an 
evaporator, respectively, The ventilator according to claim 1 warms outdoor air with a condenser 
and it was made to lead indoors while warming an evaporator by indoor air. 
[Claim 3]The ventilator according to claim 2 which provided the third heat exchanger that 
operates as a condenser in the above-mentioned refrigerating cycle, and attached the above- 
mentioned compressor, a four-way valve, and the third heat exchanger to second unit with the 
another above-mentioned unit. 

[Claim 4]The ventilator according to claim 2 which has arranged the third heat exchanger that 
operates as a condenser to the downstream of the first heat exchanger of the above. 
[Claim 5]The ventilator according to claim 2 which moisture under exhaust air from the interior 
of a room condensed by the second heat exchanger of the above that operates as an evaporator 
is led to the first heat exchanger of the above that operates as a condenser within the above- 
mentioned air supply course, is evaporated, and was returned indoors. 

[Claim 6]The ventilator according to claim 5 it was made to lead moisture which has arranged 
the second heat exchanger of the above in a position higher than the first heat exchanger of the 
above, and was condensed by the second heat exchanger of the above to the first heat 
exchanger of the above by prudence. 

[Claim 7]The ventilator according to claim 2 which a humidification board is formed in the 
downstream of the first heat exchanger of the above that operates as a condenser within the 
above-mentioned air supply course, moisture under exhaust air from the interior of a room 
condensed by the second heat exchanger of the above that operates as an evaporator is led to 
the above-mentioned humidification board, is evaporated, and was returned indoors. 
[Claim 8] Both connect the second heat exchanger with a compressor, the first heat exchanger, 
and an collimator one by one as it is characterized by comprising the following, and a 
refrigerating cycle is constituted, The first heat exchanger of the above is allocated in the 
upstream of the above-mentioned desiccant element within the above-mentioned air supply 
course, While allocating a heating device in the upstream of the above-mentioned desiccant 
element within the above-mentioned exhaust air course, While attaching the above-mentioned 
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compressor and the above-mentioned collimator out of the above-mentioned air supply and an 
exhaust air course, operating the first heat exchanger of the above as an evaporator and 
carrying out cooling dehumidification of the outdoor air with an evaporator, A ventilator it was 
made to emit moisture to which outdoor air by which cooling dehumidification was carried out 
was further dehumidified with the above-mentioned desiccant element, and it led indoors, and 
stuck with the above-mentioned desiccant element with the above-mentioned heating device. 
An air supply course which supplies air to the interior of a room in outdoor air in one unit. 
A desiccant element which forms an exhaust air course which discharges indoor air to outdoor, 
intersects perpendicularly with the above-mentioned air supply and an exhaust air course, and is 
rotated. 

[Claim 9]The ventilator according to claim 8 arranges the second heat exchanger of the above to 
the upstream of the above-mentioned heating device, and it was made to operate as a 
condenser. 

[Claim 10]The ventilator according to claim 8 which dehumidified or humidified air indoors led by 
providing a four-way valve in the above-mentioned refrigerating cycle besides the above- 
mentioned air supply and an exhaust air course, and switching this four-way valve. 



[Translation done.] 
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damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this invention, heat exchange is performed via a refrigerating cycle, 
without performing heat exchange directly between air supply and exhaust in more detail about 
the ventilator which performs ventilation of a residence, especially an airtight thermally insulated 
residence. 

Therefore, it is related with the ventilator which was made to carry out heat recollection. 
[0002] 

[Description of the Prior Art]Although what is called especially an "airtight thermally insulated 
residence" where airtightness and adiathermancy are high has spread from a viewpoint of energy 
saving in the cold district, since the specification serves as energy saving also at the time of air 
conditioning of a warm place, these days, there is a motion which adopts an airtight thermally 
insulated residence also as a warm place. 

[0003]There are an air-conditioner and hot water heating (cold district) in the air conditioner of 
this airtight thermally insulated residence, and there are a flue system, an air supply system, an 
air-supply-and-exhaust system, etc. in a ventilation system. 

[0004]In a flue system, an air supplying opening is provided in each **, and the polluted air is 
intensively exhausted via the duct connected to the unit with a built-in fan from the return air 
vent established in a passage, a washroom, etc. This system has simple composition, and 
although it is cheap, since the open air enters as it is from the ventilation opening of each **, it 
is hotly [ it / in summer ] cold in winter. In order for there to be no heat exchange and not to 
carry out heat recollection between the open air which enters, and the air discharged outside, 
heat loss occurs by ventilating. 

[0005]Although the open air is pushed in and being compulsorily exhausted from the crevice 
between houses in the air supply system in the unit in which it was equipped with the fan, since 
there is no heat exchange like a flue system between the open air which enters, and the air 
discharged, heat loss occurs. 

[0006]On the other hand, in the air-supply-and-exhaust system which combined the above- 
mentioned flue system and the air supply system, while performing each of air supply to each **, 
and exhaust air from each ** via the duct connected to the unit, the rate of heat recollection is 
improved by performing heat exchange between air supply and exhaust air. 
[0007]In order to add air conditioning capacity to this air-supply-and-exhaust system, what 
connected a heat exchanger, a compressor, etc. and constituted the refrigerating cycle is 
proposed. 

[0008]Dra wing 7 shows the dehumidification unit with an air conditioning ventilation function 
currently indicated by JP,6-1 23444,A. 

The air conditioning ventilation element 2 is arranged in the same unit, and the air supply course 
and the exhaust air course are constituted. 

While arranging the use side heat exchanger 4 to the secondary of the air conditioning ventilation 
element 2 of an air supply course, the heat source side heat exchanger 6 is arranged to the 
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secondary of the air conditioning ventilation element 2 of an exhaust air course, and the 
refrigerating cycle is constituted by connecting each heat exchangers 4 and 6 with a 
compressor, a four-way valve, etc. one by one. 8, 10, 12, and 14 show the outdoor suction 
opening, the outdoor outlet, the indoor outlet, and the indoor suction opening among the figure, 
respectively, and 16, 18, and 20 show the indoor blow-off fan, the outdoor blow-off fan, and the 
compressor, respectively. 

[0009]At the time of air conditioning, it works as an evaporator, while [ being bashful ] being 
discharged from the interior of a room by the air conditioning ventilation element 2, heat 
exchange of the open air introduced from outdoor is carried out, temperature falls, it is led to an 
evaporator, cooling dehumidification is carried out, and the use side heat exchanger 4 is supplied 
indoors, at this time, the heat source side heat exchanger worked as a condenser, and 
temperature rose a little by the heat exchange in the air conditioning ventilation element 2 — it 
is bashful and is cooled (= heat dissipation). In a heating period, the use side heat exchanger 
works as a condenser, and heat exchange is carried out by the air conditioning ventilation 
element 2, temperature rises, and the open air introduced from outdoor is led to a condenser, is 
warmed, and is supplied indoors, at this time, the heat source side heat exchanger worked as an 
evaporator, and temperature fell a little by the heat exchange in the air conditioning ventilation 
element 2 — it is bashful and is warmed (= heat recollection). 
[0010] 

[Problem(s) to be Solved by the Invention] However, in the unit of the above-mentioned 
composition, In order to supply air indoors at the same temperature as indoor air in outdoor air 
so that disturbance may not be given to indoor thermal environment, once carrying out heat 
exchange by the air conditioning ventilation element 2, the waste of energy of cooling or warming 
is performed by the use side heat exchanger, and there are many part mark. Since the heat 
source side heat exchanger is passed after carrying out heat exchange by the air conditioning 
ventilation element 2 at the time of outdoor discharge of indoor air, in heat dissipation, a 
radiation effect is fallen and, in the case of an endothermic, the endothermic effect is reduced. 
Since it is used combining the air conditioning ventilation element 2 and the heat exchanger 
which needs water-of-condensation processing, an air supply course and an exhaust air course 
must be arranged at an approximately same flat surface. Therefore, composition which arranges 
an exhaust air course in the upper part, and arranges an air supply course in the lower part, for 
example could not be taken, but there was a problem that there was little flexibility of parts 
arrangement and a main part became large. 

[001 1]While being able to use it as an air conditioner which this invention is made in view of such 
a problem that conventional technology has, and can perform humidification or dehumidification 
efficiently, It aims at providing the compact and cheap ventilator which decreased in number part 
mark and increased the flexibility of parts arrangement. 
[0012] 

[Means for Solving the Problem]To achieve the above objects, among this inventions the 
invention according to claim 1, While forming an air supply course which supplies air to the 
interior of a room in outdoor air in one unit, and an exhaust air course which is intercepted by 
this air supply course and septum and discharges indoor air to outdoor, Connect the second heat 
exchanger with a compressor, the first heat exchanger, and an collimator one by one, and a 
refrigerating cycle is constituted, While attaching the above-mentioned first and the second heat 
exchanger in the above-mentioned air supply and an exhaust air course, respectively, While 
attaching the above-mentioned compressor and the above-mentioned collimator out of the 
above-mentioned air supply and an exhaust air course, operating the above-mentioned first and 
the second heat exchanger as an evaporator and a condenser, respectively and cooling a 
condenser by indoor air, outdoor air is cooled with an evaporator and it was made to lead 
indoors. 

[0013]The invention according to claim 2 provides a four-way valve in the above-mentioned 
refrigerating cycle besides the above-mentioned air supply and an exhaust air course, While 
switching this four-way valve, operating the above-mentioned first and the second heat 
exchanger as a condenser and an evaporator, respectively and warming an evaporator by indoor 
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air, outdoor air is warmed with a condenser and it was made to lead indoors. 
[0014]The invention according to claim 3 provided the third heat exchanger that operates as a 
condenser in the above-mentioned refrigerating cycle, and attached the above-mentioned 
compressor, a four-way valve, and the third heat exchanger to second unit with the another 
above-mentioned unit. 

[0015]The invention according to claim 4 has arranged the third heat exchanger that operates as 
a condenser to the downstream of the first heat exchanger of the above. 
[001 6]Moisture under exhaust air from the interior of a room condensed by the second heat 
exchanger of the above that operates as an evaporator is led to the first heat exchanger of the 
above that operates as a condenser within the above-mentioned air supply course, and the 
invention according to claim 5 evaporates it, and was returned indoors. 

[0017]The invention according to claim 6 arranges the second heat exchanger of the above in a 
position higher than the first heat exchanger of the above, and it was made to lead moisture 
condensed by the second heat exchanger of the above to the first heat exchanger of the above 
by prudence. 

[0018]The invention according to claim 7 forms a humidification board in the downstream of the 
first heat exchanger of the above that operates as a condenser within the above-mentioned air 
supply course, leads moisture under exhaust air from the interior of a room condensed by the 
second heat exchanger of the above that operates as an evaporator to the above-mentioned 
humidification board, evaporates it, and was returned indoors. 

[0019]While providing a desiccant element which the invention according to claim 8 forms an air 
supply course which supplies air to the interior of a room in outdoor air in one unit, and an 
exhaust air course which discharges indoor air to outdoor, intersects perpendicularly with the 
above-mentioned air supply and an exhaust air course, and is rotated, Connect the second heat 
exchanger with a compressor, the first heat exchanger, and an collimator one by one, and a 
refrigerating cycle is constituted, The first heat exchanger of the above is allocated in the 
upstream of the above-mentioned desiccant element within the above-mentioned air supply 
course, While allocating a heating device in the upstream of the above-mentioned desiccant 
element within the above-mentioned exhaust air course, While attaching the above-mentioned 
compressor and the above-mentioned collimator out of the above-mentioned air supply and an 
exhaust air course, operating the first heat exchanger of the above as an evaporator and 
carrying out cooling dehumidification of the outdoor air with an evaporator, Outdoor air by which 
cooling dehumidification was carried out is further dehumidified with the above-mentioned 
desiccant element, and it leads indoors, and was made to emit moisture to which it stuck with 
the above-mentioned desiccant element with the above-mentioned heating device. 
[0020]The invention according to claim 9 arranges the second heat exchanger of the above to 
the upstream of the above-mentioned heating device, and it was made to operate it as a 
condenser. 

[0021]The invention according to claim 10 provides a four-way valve in the above-mentioned 
refrigerating cycle besides the above-mentioned air supply and an exhaust air course, and 
dehumidified or humidified air drawn indoors by switching this four-way valve. 
[0022] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described, referring 
to drawings. Drawin g 1 shows the ventilator M1 concerning the embodiment of the invention 1, 
and the exhaust-port 38 grade to the open air (outdoor air) suction opening 32, the air supplying 
opening 34 to the interior of a room of the open air, the return air vent [ being bashful (indoor 
air) ] 36, and the bashful exterior is provided in the main part 30 of the abbreviated rectangular 
parallelepiped. Although this ventilator M1 can also be formed in each one ** (thing of small 
capacity), it can ventilate all rooms (whole building) simultaneously by branching to plurality the 
duct connected to the air supplying opening 34. 

[0023]the open air suction opening 32 in the air supply course S which will supply air from 
outdoor in the open air to the interior of a room if this ventilator M1 is seen from the flow of air 
with reference to drawing 2 — the dust collecting filter 40 being immediately formed in the 
downstream, and, Furthermore, the heat exchanger 42, the heat exchanger 44, and the 
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humidification board 46 are adjoined and formed in the downstream, and the drain pan 48 is 
attached under the heat exchanger 42, the heat exchanger 44, and the humidification board 46. 
The air supply fan 50 is formed in the downstream at the pan of the humidification board 46, and 
the air supplying opening 34 is located in the downstream of the air supply fan 50. As the 
humidification board 46, a hydrophilic resin board is used, for example. 
[0024]the exhaust air course E which discharges inner mind from the interior of a room to 
outdoor on the other hand — the return air vent 36 — the dust collecting filter 52 is 
immediately formed in the downstream, and the ventilating fan 54 is formed in the downstream. 
The heat exchanger 56 is formed in the downstream of the ventilating fan 54, and the exhaust 
port 38 is located in the downstream of the heat exchanger 56. The drain pan 58 is attached 
under the heat exchanger 56. 

[0025]As shown in drawing 2, the exhaust air course E is located in the upper part of the air 
supply course S, and the exhaust air course E and the air supply course S. Since it is 
intercepted by the continuous septum 59, substantial heat exchange is not performed between 
the exhaust air from the interior of a room which passes the exhaust air course E, and the air 
supply to the interior of a room which passes the air supply course S. 
[0026]Next, if the ventilator M1 is seen from the flow (at the time of air conditioning) of a 
refrigerant with reference to d rawing 3 , the compressor 60, the four-way valve 62, the heat 
exchanger 44, the check valve 64, the heat exchanger 56, the collimator 66, and the heat 
exchanger 42 are connected in series. The check valve 68 is connected in parallel with the heat 
exchanger 44 and the check valve 64. 

[0027]Next, with reference to dr awing 4 , it explains about ventilation / air conditioning 
(dehumidification) operation in the summer or interphase of the ventilator M1 of the above- 
mentioned composition. 

[0028]At the time of cooling operation, the refrigerant breathed out from the compressor 60 
flows into the heat exchanger 56 which operates as a main condenser via the heat exchanger 44 
and the check valve 64 which operate as the four-way valve 62 and an auxiliary condenser, and 
heat exchange of it is carried out to the air discharged from the interior of a room here, and it is 
condensate-ized. Then, a refrigerant will be in the state of it being decompressed by passing the 
collimator 66 and being easy to evaporate, after it flows into the heat exchanger 42 which 
operates as an evaporator and evaporates, passes the four-way valve 62 and is again inhaled by 
the compressor 60. 

[0029]At this time, the dust collecting filter 40 is passed first, the dust in the air, garbage, etc. 
are removed, and cooling dehumidification of the open air inhaled by the ventilator M1 from the 
open air suction opening 32 is carried out by passing the heat exchanger 42 as an evaporator 
further. After the air by which cooling dehumidification was carried out is somewhat warmed by 
the heat exchanger 44 as an auxiliary condenser, it is indoors drawn via the air supplying opening 
34 with the air supply fan 50. The moisture condensed with the evaporator (heat exchanger 42) 
is collected by the drain pan 48. 

[0030]On the other hand, it is led to the ventilator M1 from the return air vent 36, and the dust 
collecting filter 52 is passed, the dust in the air, garbage, etc. are removed, and indoor air is 
further sent to the heat exchanger 56 as a main condenser with the ventilating fan 54, and after 
it performs and carries out the rise in heat of a refrigerant and the heat exchange, it is 
discharged outside from the exhaust port 38. 

[0031]Next, with reference to drawing 5, it explains about the ventilation and heating operation in 
winter. 

[0032]At the time of heating operation, the refrigerant of the high temperature high pressure 
breathed out from the compressor 60 passes the four-way valve 62, flows into the heat 
exchanger 42 as a condenser, and heat exchange of it is carried out to the open air, and it is 
condensate-ized. Then, a refrigerant will be in the state of it being decompressed by passing the 
collimator 66 and being easy to evaporate, after it flows into the heat exchanger 56 which 
operates as an evaporator and evaporates, passes the four-way valve 62 and is again inhaled by 
the compressor 60. 

[0033]At this time, from the open air suction opening 32, the dust collecting filter 40 is passed 
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first, the dust in the air, garbage, etc. are removed, further, by the heat exchanger 42 as a 
condenser, the open air inhaled by the ventilator M1 performs a refrigerant and heat exchange, 
and a rise in heat is carried out. The air which carried out the rise in heat is humidified by 
passing the humidification board 46, and is indoors drawn via the air supplying opening 34 with 
the air supply fan 50. 

[0034]On the other hand, indoor air is led to the ventilator M1 from the return air vent 36, the 
dust collecting filter 52 is passed, and the dust in the air, garbage, etc. are removed. It is further 
sent to the heat exchanger 56 as an evaporator with the ventilating fan 54, and a refrigerant and 
heat exchange are performed, temperature falls, and this air is discharged outside from the 
exhaust port 38. The moisture condensed with the evaporator (heat exchanger 56) is collected 
by the drain pan 58. The moisture collected by the drain pan 58 is led to the condenser (heat 
exchanger 42) or the humidification board 46 within the air supply course S with piping, a hose 
(not shown), etc., and it is used for humidification of the inhaled open air. In the composition 
shown in drawing 2, since the exhaust air course E is located in the upper part of the air supply 
course S, the moisture collected to the drain pan 58 can be led to the air supply course S with 
prudence. 

[0035]Although all the components of the heat exchangers 42, 44, and 56 and compressor 60 
grade are accommodated in the main part 30 and it is accommodated in the closet of a 
residence, a trunk room, etc. as one unit in the above-mentioned embodiment, For a noise 
reduction, the heat exchanger 44 which is a part of refrigerating cycle, the compressor 60, the 
four-way valve 62, the check valve 64, and 68 grades can be arranged to outdoor, and it can also 
connect with the main part 30 by refrigerant piping as another unit in the main part 30. 
[0036]Although the amenity at the time of air conditioning improves by forming the heat 
exchanger 44 as a reheater, when it is not necessary to necessarily provide and does not form 
the heat exchanger 44, the two check valves 64 and 68 can also be excluded. In this case, while 
the amenity falls somewhat, since it supplies indoors, without warming the once cooled air, it 
becomes energy saving. 

[0037]The four-way valve 62 can also be excluded and the ventilator M1 is used in this case as 
ventilation / auxiliary refrigeration system in a summer or an interphase, or a ventilator in winter. 

[0038]In the above-mentioned embodiment, although the exhaust air course E has been arranged 
above the air supply course S, the composition and other arrangement configurations which are 
not necessarily limited to this arrangement and have arranged the exhaust air course E and the 
air supply course S on the same level are also possible. 

[0039] Drawing 6 shows the ventilator M2 concerning the embodiment of the invention 2, and the 
open air suction opening 32, the air supplying opening 34, the return air vent 36, and the exhaust 
port 38 are established in the same main part as dr awin g 1. 

[0040]the open air suction opening 32 in the air supply course S which will supply air from 
outdoor in the open air to the interior of a room if this ventilator M2 is seen from the flow of air 
— the dust collecting filter 40 is immediately formed in the downstream, and the heat exchanger 
42 is further formed in that downstream. The drain pan 48 is attached under the heat exchanger 
42. The heating devices 71, such as a heater, are formed in the downstream of the heat 
exchanger 42, and the desiccant (drier) element 70 is formed in the downstream. The air supply 
fan 50 is formed in the downstream of the desiccant element 70, and the air supplying opening 
34 is located in the downstream of the air supply fan 50. 

[0041 ]the exhaust air course E which discharges inner mind from the interior of a room to 
outdoor on the other hand — the return air vent 36 — the dust collecting filter 52 is 
immediately formed in the downstream, and the ventilating fan 54 is formed in the downstream. 
The heat exchanger 56 is formed in the downstream of the ventilating fan 54, and the drain pan 
58 is attached under the heat exchanger 56. The heating devices 72, such as a heater, are 
formed in the downstream of the heat exchanger 56, the desiccant element 70 is arranged 
further at the downstream, and the exhaust port 38 is located in the downstream. 
[0042]As shown in drawing 6, as the desiccant element 70, the septum 59 which intercepts the 
air supply course S and the exhaust air course E, for example is penetrated, and the desiccant 
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rotor which intersects perpendicularly and rotates the air supply course S and the exhaust air 
course E is used. 

[0043]Although the heat exchanger 44 and the check valves 64 and 68 which are shown in 
drawin g 3 are not provided in the refrigerating cycle of this ventilator M2, since other 
composition is the same, that explanation is omitted. 

[0044]Next, it explains per flow of the air at the time of ventilation / air conditioning 
(dehumidification) operation in the summer or interphase of the ventilator M2 of the above- 
mentioned composition. 

[0045]The dust collecting filter 40 is passed first, the dust in the air, garbage, etc. are removed, 
and cooling dehumidification of the open air inhaled by the ventilator M2 from the open air 
suction opening 32 is carried out by passing the heat exchanger 42 as an evaporator further. 
After the air of the low-temperature high humidity (relative humidity **100%) by which cooling 
dehumidification was carried out is further dehumidified by the desiccant element 70, it is 
indoors drawn via the air supplying opening 34 with the air supply fan 50. The moisture 
condensed with the evaporator (heat exchanger 42) is collected by the drain pan 48. At this 
time, the heating device 71 is an OFF state. 

[0046]On the other hand, it is led to the ventilator M2 from the return air vent 36, and the dust 
collecting filter 52 is passed, the dust in the air, garbage, etc. are removed, and indoor air is 
further sent to the heat exchanger 56 as a condenser with the ventilating fan 54, and performs 
and carries out the rise in heat of a refrigerant and the heat exchange. The air which carried out 
the rise in heat is further warmed by the heating device 72, and is discharged outside from the 
exhaust port 38 in the state where absorbed the moisture which stuck to the desiccant element 
70, and it became wet with the air supply course S. 

[0047]Next, it explains per flow of the air at the time of the ventilation and heating operation in 
winter. 

[0048]From the open air suction opening 32, the dust collecting filter 40 is passed first, the dust 
in the air, garbage, etc. are removed, further, by the heat exchanger 42 as a condenser, the open 
air inhaled by the ventilator M2 performs a refrigerant and heat exchange, and a rise in heat is 
carried out. The air which carried out the rise in heat is further warmed by the heating device 71, 
absorbs the moisture from which the desiccant element 70 was adsorbed in the exhaust air 
course E (humidified), and is indoors drawn via the air supplying opening 34 with the air supply 
fan 50. 

[0049]On the other hand, indoor air is led to the ventilator M2 from the return air vent 36, the 
dust collecting filter 52 is passed, and the dust in the air, garbage, etc. are removed. This air is 
further sent to the heat exchanger 56 as an evaporator with the ventilating fan 54, and cooling 
dehumidification is carried out. After the air of this low-temperature high humidity by which 
cooling dehumidification was carried out is further dehumidified by the desiccant element 70, it is 
discharged outside from the exhaust port 38. The heating device 72 is an OFF state at this time. 

[0050]The ventilator M2 concerning this Embodiment 2 has the following advantages by having 
used together the refrigerating cycle and the desiccant element 70. 

(1) Humidification unsupplied water and dehumidification are attained. 

(2) The moisture absorption performance of a desiccant element improves by combining with a 
refrigerating cycle. 

[0051] 

[Effect of the Invention]Since this invention is constituted as explained above, it does so an 
effect which is indicated below. 

[0052]While forming the air supply course and exhaust air course which were mutually 
intercepted by the septum among this inventions according to the invention according to claim 1, 
Since outdoor air is cooled with an evaporator and it was made to lead indoors while operating 
the first and the second heat exchanger which constitute a refrigerating cycle as an evaporator 
and a condenser, respectively and cooling the condenser by indoor air, Heat exchange is 
performed via a refrigerating cycle, without performing heat exchange directly between air supply 
and exhaust. Therefore, the heat exchanger for performing heat exchange between air supply and 
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exhaust becomes unnecessary, part mark decrease, and the flexibility of parts arrangement 
increases. The ventilator used as an auxiliary refrigeration system becomes compact, and it can 
manufacture cheaply. 

[0053]According to the invention according to claim 2, switch a four-way valve and the first and 
the second heat exchanger are operated as a condenser and an evaporator, respectively, Since 
outdoor air is warmed with a condenser and it was made to lead indoors while warming the 
evaporator by indoor air, a ventilator can be used also as a supplementary heating device. 
[0054]According to the invention according to claim 3, since a compressor, a four-way valve, and 
the third heat exchanger that operates as a condenser were attached to another unit, noise 
decreases by allocating this another unit in outdoor. 

[0055]According to the invention according to claim 4, since the third heat exchanger that 
operates as a condenser has been arranged to the downstream of the first heat exchanger, at 
the time of air conditioning, the air cooled by the first heat exchanger is somewhat warmed by 
the third heat exchanger, and the amenity improves. 

[0056]According to the invention according to claim 5, since it leads to the first heat exchanger 
that operates as a condenser, it is evaporated and the moisture under exhaust air from the 
interior of a room condensed by the second heat exchanger that operates as an evaporator was 
returned indoors, the interior of a room can be humidified efficiently. 

[0057] According to the invention according to claim 6, since it was made to lead the moisture 
condensed by the second heat exchanger to the first heat exchanger by prudence, feed water 
becomes possible only with piping or a hose, without using devices, such as a pump. 
[0058]According to the invention according to claim 7, since the moisture under exhaust air from 
the interior of a room condensed by the second heat exchanger that operates as an evaporator 
is led to a humidification board, is evaporated and it was made to return indoors, the interior of a 
room can be humidified efficiently. 

[0059]While allocating in the upstream of the desiccant element within an air supply course the 
first heat exchanger that provides the desiccant element which intersects perpendicularly with 
air supply and an exhaust air course, and is rotated, and constitutes a refrigerating cycle 
according to the invention according to claim 8, Allocate a heating device in the upstream of the 
desiccant element within an exhaust air course, operate the first heat exchanger as an 
evaporator, and cooling dehumidification of the outdoor air is carried out, This air is further 
dehumidified with a desiccant element, and it leads indoors, and since it was made to emit the 
moisture to which it stuck with the desiccant element with a heating device, while being able to 
perform indoor dehumidification efficiently, the ventilator which can be used as an auxiliary 
refrigeration system can be provided. 

[0060]Since the second heat exchanger is arranged to the upstream of a heating device and it 
was made to make it operate as a condenser, the moisture to which indoor air was warmed by 
the second heat exchanger, and it stuck with the desiccant element can be made to emit 
efficiently according to the invention according to claim 9. 

[0061]According to the invention according to claim 10, since the air indoors drawn by switching 
a four-way valve was dehumidified or humidified, it can be used as an air conditioner and the 
ventilator in which humidification unsupplied water and dehumidification are possible can be 
provided. 



[Translation done.] 



http://www4.ipdl.inpit.go^ 3/10/2008 



JP,2002-081688,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is an outline perspective view of the ventilator concerning the embodiment of the 
invention 1. 

[Dr awing 2] It is outline drawing of longitudinal section of the ventilator of drawing 1. 

[Dra win g 3]It is the piping diagram of a refrigerating cycle established in the ventilator of drawing 

1- 

[Drawing 4] It is a schematic diagram showing the air at the time of the cooling operation of the 
ventilator of drawing 1, and the flow of a refrigerant. 

[Drawing 5] It is a schematic diagram showing the air at the time of the heating operation of the 
ventilator of drawing 1, and the flow of a refrigerant. 

[Drawing 6]It is outline drawing of longitudinal section of the ventilator concerning the 
embodiment of the invention 2. 

[Drawing 7] It is a schematic diagram showing the composition of the conventional ventilator. 
[Description of Notations] 
30 Main part 

32 Open air suction opening 

34 Air supplying opening 

36 Return air vent 

38 Exhaust port 

40, 52 dust collecting filters 

42, 44, and 56 Heat exchanger 

46 Humidification board 

48, 58 drain pans 

50 Air supply fan 

54 Ventilating fan 

59 Septum 

60 Compressor 
62 Four-way valve 

64 and 68 Check valve 
66 Collimator 

70 Desiccant element 

71 and 72 Heating device 
E Exhaust air course 

M1 and M2 Ventilator 
S Air supply course 



[Translation done.] 
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